Introduction: Recent studies have demonstrated that hypoalbuminemia and low albumin globulin ratio are important predictors of long term mortality in several cancers. To the best of our knowledge, studies on albumin globulin ratio in lung cancer patients has not been carried out in our population. Aim: To study the alteration in serum albumin, globulin and albumin globulin ratio in patients with histologically diagnosed lung cancer. Materials and methods: This was a retrospective analysis conducted in the department of pulmonary medicine in a tertiary care centre in Kerala. The case records of 21 patients histologically diagnosed as lung cancer were analysed. Blood samples were collected for testing of total protein and albumin before starting treatment. Patients with comorbidities that could alter albumin globulin ratio such as chronic liver disease, renal disease and other chronic inflammatory diseases were excluded from the study. Albumin-globulin ratio (AGR) was calculated using the equation AGR=Albumin (Total protein-albumin). Results: The total number of patients included in the study was 21. The most common histopathological type of lung cancer observed in the study was adenocarcinoma (14/21). Other types were squamous cell (3), small cell (1), carcinoid tumor (1) and poorly differentiated cancer (2). Albumin globulin ratio was < 1 in 14 patients. In another 3 patients the ratio was 1.03. Serum globulin was elevated (>3.5) in nine patients. Serum albumin was low (<3.5) in fourteen patients. Total protein was increased above normal (>7) in two patients in whom globulin was very high (>5). Conclusion: Cancer related inflammation has been a subject of interest in the field of cancer research. This study supports the recently changed concept that cancer cells are capable of producing immunoglobulins as against the older concept that immunoglobulins are produced by B cells alone.
Introduction
Lung cancer is one of the leading causes of cancer related mortality worldwide (1) . Based on the clinical behavior and pathological features, lung cancer is grouped into two major types, non-small cell type and small cell type, among which non small cell lung cancer predominates (85%). Adenocarcinoma www.jmscr.igmpublication.org Impact Factor (SJIF): 6.379 Index Copernicus Value: 71.58 ISSN (e)-2347-176x ISSN (p) 2455-0450 DOI: https://dx.doi.org/10.18535/jmscr/v6i2.170 is the most common histological type of non small cell carcinoma (2) . Recent studies have demonstrated that hypoalbuminemia and low albumin globulin ratio are important predictors of long term mortality in several cancers including gastric cancer, colon and breast cancer. (3) Jaffri et al introduced an inflammation based prognostic system in advanced non small cell lung cancer, named as advanced lung cancer inflammation index, taking into account parameters like body mass index (BMI), serum albumin and neutrophil lymphocyte ratio. Later usefulness of ALI was reported in small cell cancer, cancer of oesophagus and B cell lymphoma. (4) Serum total protein has different components such as albumin, globulin, interleukins, inflammatory proteins and cytokines (5) . Among these the major constituents are albumin and globulin which have been known to play a vital role in inflammatory processes (3) . Low albumin to globulin ratio is an accepted clinical parameter in multiple myeloma and other immunoproliferative diseases such as lymphoma. (5, 6) . Alterations in both albumin and globulin levels in serum have been independently associated with numerous chronic illnesses. Increased serum globulin values are observed in various malignancies, chronic liver disease, nephrotic syndrome, collagen vascular diseases, diabetes mellitus and many other diseases. (7, 8) To the best of our knowledge, studies on albumin globulin ratio in lung cancer patients has not been carried out in our patients.
Materials and Methods
This study was a retrospective analysis conducted in the department of pulmonary Medicine in a tertiary care centre in Kerala. The case records of 21 patients histologically diagnosed as lung cancer in the department of pulmonary medicine were analysed. Clinical details of patients were noted. Blood samples were collected for testing of total protein and albumin before starting treatment. All samples were analysed at an accredited laboratory. Patients with comorbidities that could alter albumin globulin ratio such as chronic liver disease, renal disease and other chronic inflammatory diseases were excluded from the study. Histological type of lung cancer, serum levels of albumin and globulins were noted. Albumin-globulin ratio (AGR) was calculated using the equation AGR=Albumin (Total protein-albumin). Analysis of data was done. Patients with chronic diseases likely to have altered serum albumin or globulin levels such as chronic liver disease, diabetic nephropathy and chronic renal failure were excluded from the study
Results
The total number of patients included in the study was 21, out of which 14 were males and 7 were females. The most common histopathological type of lung cancer observed in the study was adenocarcinoma.(14/21).
Other types were squamous cell carcinoma (3), small cell carcinoma (1), carcinoid tumor (1) and poorly differentiated cancer (2) . Albumin globulin ratio was < 1 in 14 patients. In another 3 patients the ratio was 1.03. Serum globulin was elevated (>3.5) in nine patients. Serum albumin was low (<3.5) in fourteen patients. Total protein was increased above normal (>7) in two patients in whom globulin was very high (>5). 
Discussion
Duran et al in their study in patients with histological diagnosis of lung adenocarcinoma have reported that low levels of pre treatment albumin globulin ratio is an independent and significant predictor of long term mortality. (5) Zhou et al reported that in patients with small cell lung cancer, those with high albumin globulin ratio had higher overall survival than those with low albumin globulin ratio. (9) Suh et al reported that patients with low albumin globulin ratio are at risk for increased cancer mortality as well as cancer occurrence. Another observation is that patients with low albumin globulin ratio are at increased risk of all types of cancers (10) . Increase in globulin content rather than fall in albumin is likely to be more significant contributor to the clinical implications of low A:G ratio in cancer patients, highlighting the role of immunoglobulins in the pathogenesis and complications of lung cancer. In 1863, Rudolph Virchow, the father of pathology speculated about an association between chronic inflammation and cancer. (11) But this thought gained momentum only in the last decade. Increasing evidences support the role of systemic inflammatory response in initiation and progression of cancer. Both cell mediated immunity and humoral immune response is important in the host inflammatory response that orchestrates the initiation, progression and metastasis of tumors.
Immunoglobulins are a family of glycoproteins synthesised in the body in response to antigenic stimulation. The five groups of immunoglobulins are Ig A, IgG, IgM, IgD and IgE. Individual components of immune globulins are identified by serum electrophoresis. Each immunoglobulin molecule is composed of two light chains and two heavy chains. Hyperglobulinemia can be polyclonal, monoclonal, or overproduction of either light chains or heavy chains alone. Among the five immunoglobulin groups, IgG is a family of glycoproteins essential for defending the body against invading pathogens and their toxic products. The antibody constant domain of IgG potentiates pro inflammatory pathways to protect against invading pathogens. (12) The pro inflammatory pathways involved are activation of immune effector cells via specific Fc receptors and activation of complement pathway. Immunoglobulins thus have a protective role in infections. These protective antimicrobial molecules may be targeted to normal cellular components giving rise to autoimmune reactions with disastrous consequences. Similar responses are seen frequently in various cancers. A broad spectrum of auto antibodies is found to be associated with certain manifestations of paraneoplastic syndromes. It is observed that certain autoimmune diseases are associated with increased risk of cancer when compared to general population.
Examples are systemic lupus erythematosus associated with increased risk of non-hodgkins lymphoma, lung carcinoma, hepatocellular cancer and thyroid malignancies. The presence of autoantibodies in cancer patients is likely to be part of the defensive immune response against the developing tumour. Autoantibodies have attracted interest as potential biomarkers reflecting the nature of malignant process in cancers. A few auto antibodies have been assessed as prognostic biomarkers. One of the most extensively studied tumour associated autoantibody is anti p53 which has been variably linked to prognosis in different reports. (13) The frequency and intensity of serologic response to antigens show significant variability attributable to intrinsic tumour features such as histologic grade, stage of tumour and molecular subtype as well as host immune and general health conditions. A recent report supports the view that cancer can trigger acquired humoral immunity. The previous concept was that immunoglobulins were produced by plasma cells and B lymphocytes only. Later it was proven that many cancer cells such as breast cancer cells, colorectal cancer cells, prostate cancer cells, papillary thyroid cancer cells, soft tissue tumours, human umbilical endothelial cells, testicular spermatogenic cells, epididymal epithelial cells, human and mouse neurons and eyes also produce immunoglobulins. (14) A study by Wang et al confirmed the expression of IgG in a number of cancer cells Now it is established that IgG secreted by human cancers promoted growth and survival of tumour cells. IgG detected in different types of malignant tumours including soft tissue tumors was found to correlate with tumour grade and proliferation markers (15, 16) It was established that cancer derived IgG plays a role in cell growth and proliferation and down regulation of IgG suppresses the growth and multiplication of tumour cells and causes arrest of cell cycle in S phase. (15) IgG induced growth and proliferation of cancer cells is mediated via reactive oxygen species (ROS) . ROS can promote many aspects of tumour development and progression. These can be classified into four biological processes. (A) ligand independent receptor tyrosine kinase (RTK) activation and ERK ½ activation mediated cellular proliferation. (B) evasion of apoptosis via nuclear factor kappa Band phosphatidylinositol-3 kinase activation (C) angiogenesis by vascular endothelial growth factor and angiopoeitin (D) tissue metastasis and invasion via metalloproteinase secretion. Metastasis and invasion are two major causes of cancer related mortality. Metastasis is a complex process involving various proteins which operate on cancer cells after detaching from the primary site, infiltrate into lymphatics and vessels anchoring on to endothelium, induce angiogenesis and intrude into surrounding matrix to establish growth at metastatic site. Jiang et al have studied the expression of immunoglobulin G genes in lung cancer cell lines including squamous cell and adenocarcinoma and found that metastasis associated gene 1(MTA1) appeared to be coexpressed with Ig G in lung cancer cells. The rate of IgG expression correlated with MTA1 and lymph node metastasis (2) 
Limitations of the Study
This is not a prospective study. It is a retrospective study that made use of the recorded data. Follow up study of the patients to find out the correlation of A:G ratio with prognosis or survival could not be assessed .
Conclusion
Cancer related inflammation has been a subject of interest in the field of cancer research. This study supports the recently changed concept that cancer cells are capable of producing immunoglobulins as against the older concept that immunoglobulins are produced by B cells alone. The host inflammatory response in cancer operates via humoral and cell mediated immunity. Tumorigenic factors such as proinflammatory cytokines, proangiogenic and invasion promoting factors, antiapoptotic factors, enzymes, prostaglandins, as well as iNOS have been identified as crucial mediators of inflammation in tumor genesis. Modern anticancer therapies aim to suppress such inflammatory mediators such as TNF α and IL1. Another novel approach in cancer therapy aims intravenous gamma globulin administration, success of which in animal models, undescores the role of immunoglobulins in cancer pathogenesis and progression.
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